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Abstract
Cardiac disease is the primary cause of death in the United States and throughout the world. Patients who suffer from cardiac disease are most often diagnosed with 
vessel disease specific to the coronary arteries. Cardiac rehabilitation (CR) is a secondary prevention program designed to prevent the progression of this disease. 
A structured phase II CR program enhances the quality of life both physically and emotionally for patients with long-term outcomes; as such a program involves a 
comprehensive approach with the primary focus on the physical rehabilitation along with educational, psychological and social support. CR programs have shown 
promising results for improving clinical outcomes, yet participation remains disappointingly low. Barriers to participation have been identified as: gender, lack of 
physician referral, age, race/ethnicity and socioeconomic status. Recognizing and overcoming such barriers are necessary for the improvement of patient outcomes 
through increased CR enrollment and participation.
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Introduction
Coronary artery disease, predominantly atherosclerotic in nature, 

is the most common form of cardiac disease and the primary cause 
of unanticipated death and disability for persons forty years of age 
and older [1]. Since the twentieth century, this disease remains the 
principal cause of death in this country and around the world [2,3]. The 
etiology of atherosclerosis is complex and multi-factorial. Progression 
of atherosclerosis may result in either a myocardial infarction (MI), 
better known as a “heart attack” and/or angina pectoris, characterized 
as recurring chest pain. A MI is the more severe of the two as it results 
in death of the myocardial tissue. Nearly all deaths from coronary 
heart disease are a result of a MI [4]. Angina pectoris is a result of 
myocardial ischemia due to reduced blood flow or increased demand 
for oxygen by the myocardium, which is reversible and does not lead 
to necrosis [5]. According to the American Academy of Cardiovascular 
and Pulmonary Rehabilitation, [6] cardiac rehabilitation (CR) is 
a comprehensive program that focuses primarily on the physical 
rehabilitation of a cardiac patient, yet also provides education, 
psychological and social support with a common goal of stabilizing 
and preventing the progression of this deadly disease. A structured CR 
program enhances the quality of life both physically and emotionally 
for patients with long-term outcomes [7-9]. Patients who typically 
experience a MI and/or coronary artery bypass surgery are those most 
referred to a CR program for care and recovery [10,11]. Throughout the 
past two decades, the empirical evidence supports that CR programs 
improve clinical outcomes for patients having suffered a MI including 
reducing mortality by 20-25%, [5,12,13]. Despite such positive results, 
CR participation remains disappointingly low, with nearly one-third 
of eligible male participants and more than 80-89% of eligible female 
patients not participating in structured programs [12,14]. More 
recently it was reported that females were 36% less likely to participate 
than male counterparts [15]. Barriers to participation and program 
adherence have been identified as gender, physician referral, age, race/
ethnicity and socioeconomic status [16-18]. 

Pathogenesis of atherosclerosis

The term atherosclerosis is used interchangeably with the 
word arteriosclerosis although there are two different meanings. 
Arteriosclerosis is the more general term which means hardening 
of the arterial walls. Atherosclerosis is a disease process that leads to 
the development of fibrous, lipid-filled deposits, termed plaques or 
atheromas [19,20]. Overtime, the plaques can regress in nature or 
progress and become unstable possibly rupturing, resulting in a MI or 
stabilize and become hardened from calcium deposition [21]. 

Initially, it was believed that an injury to the endothelium resulted 
in the initiation of the atherosclerotic process [22]. Additional work by 
Ross [23] hypothesizes that some type of dysfunction rather than injury 
alone results in inflammation to the endothelium and initiates the 
atherosclerotic process. The exact basis of the dysfunction is unknown, 
though there are several speculated causes. The primary risk factors to 
endothelia inflammation include elevated and oxidized low-density 
lipoproteins (LDL), increased free radical exposure due to inhaled 
cigarette smoke, hypertension and diabetes mellitus. Other factors 
may include increased homocysteine levels, genetic changes, infectious 
microorganisms and/or a combination of these or other factors [21,23].

The precise mechanism of this dysfunction and inflammation is 
not clear, but what is understood are the types of cells involved in this 
process such as endothelial cells, smooth muscle, platelets, monocytes 
and lymphocytes [23]. According to Ross [23] and Ross and Glomset 



Grossman J (2016) Cardiac disease, cardiac rehabilitation and barriers to participation - an overview

 Volume 1(1): 13-17 Nurs Palliat Care, 2016         doi: 10.15761/NPC.1000103

[24], the theory of atheroma development is a result of damage to the 
endothelia cells wherein the underlying subendothelia connective 
tissue is exposed to LDL-cholesterol resulting in cellular damage. 
The body attempts to maintain homeostasis and repairs the damaged 
area through platelet aggregation and increased clotting around the 
injured site. If the injury and the response to it are limited, the lesion 
or atheroma becomes stabilized and the endothelium migrates into 
the lesion resulting in endothelia stabilization. However, if the injury 
is chronic as with hypertension and cigarette smoking, both of which 
are primary risk factors for disease, continual repair leads to smooth 
muscle proliferation, which results in vessel narrowing caused by the 
migration of smooth muscle into the area. The injured endothelium 
propagates subendothelia and monocyte attachment, which is believed 
to engulf cholesterol molecules. Foam cells develop due to an increase 
in LDL-cholesterol molecules and ultimately the infamous “fatty 
streak” results [24]. 

The “fatty streak” is the first designated lesion of atherosclerosis. 
It is believed to be present in all children by age ten, regardless of sex 
or race and has been identified in persons as young as eight months of 
age [25]. By age twenty-five, it is estimated that thirty percent of the 
aorta’s intimal surface is covered with the “fatty streak” [21,24]. The 
“fatty streak” is clinically asymptotic, reversible in nature and is known 
to cause no significant vessel obstruction [25]. 

If given the opportunity to advance, the “fatty streak” develops 
into a more advanced lesion which becomes the “fibrous plaque.” This 
second stage lesion represents advancing atherosclerosis. This “fibrous 
plaque” has a fibrous-like cover incorporating smooth muscles cells and 
cholesterol along with extracellular lipid and cellular debris [21,23,24]. 

The third and most advanced lesion in atherosclerosis is the 
“complicated lesion” and is appropriately termed arteriosclerosis. This 
lesion is far different than the “fibrous plaque,” such that, it is hardened 
as a result of calcification and hemorrhage, thrombosis and cellular 
necrosis often results. It is this lesion which is associated with ischemia 
and the occlusion of blood. Overtime, the “complicated lesion” 
protrudes into the arterial lumen and decreases blood flow, impairing 
arterial vessel dilation [23,24].

Cardiovascular disease diagnoses and procedures

As blood flow to the heart muscle becomes inadequate, 
consequences, such as a MI or angina pectoris, may result. Myocardial 
infarction, more commonly referred to as coronary occlusion, coronary 
thrombosis, or in lay terms, a heart attack, is the more severe of the 
two, as death to the myocardial tissue results. Depending upon the 
size and the location of the infarct, death to an individual is often the 
consequence [5]. 

Angina pectoris, understood as chest pain, is also a result of 
myocardial ischemia, but does not lead to necrosis. It is classified as 
stable and unstable. Stable angina is stimulated by factors that increase 
the demand for oxygen to the heart tissue. Some examples include 
exercise, smoking, high altitude and anxiety. Unstable angina is far 
more dangerous since it is triggered with minimal exertion, even at 
rest. Percutaneous coronary interventions (PCIs) consist of a variety 
of procedures which treat cardiac patients experiencing ischemic 
processes such as a MI or angina pectoris [19,20]. A common PCI is 
a percutaneous transluminal coronary angioplasty (PTCA), better 
understood as “the balloon” procedure and is often referred to as a “plain 
old” balloon angioplasty (POBA). This procedure involves a balloon-
tipped catheter that is apposition to the atheroma within the coronary 

artery. Inflation of the balloon compresses the lesion or plaque against 
the side of the arterial wall re-establishing the lumen with resumption 
of blood flow. The procedure is often accompanied by the placement of 
a coronary stent, which is an “expandable wire-mesh tube” that works 
to splint the lumen open to maintain lumen size [19,20]. Drug-eluding 
stents work to keep the vessel lumen open, slowly releasing medication 
into the vessel wall to prevent a complication known as re-stenosis 
or re-narrowing as a result of scar tissue development from the stent 
[19,20].

There are circumstances that do not allow for PCIs, such as those 
patients who have numerous blockages throughout the coronary 
vessels. This is understood as a “vascular tree,” meaning the branching 
of the vessels similar to that of a tree have blockages in many sites 
and stent placement is not an option. In such cases, coronary artery 
bypass graft more commonly known as CABG, pronounced “cabbage” 
is typically recommended. This is the most common form of major 
heart surgery performed in the United States and in Western countries 
[26]. This surgical procedure involves supplying vessels from other 
parts of the body, such as the internal mammary artery from within 
the chest wall, the saphenous vein from the leg or the radial vein from 
the forearm. These vessels are attached above and below the occluded 
coronary arteries and literally bypass them to allow for increased blood 
flow to the heart muscle [26]. Depending upon the number of occluded 
vessels, one may have a single, double, triple or quadruple bypass, 
indicating the number of obstructions needing the blood flow bypass. 
The number of bypasses is not indicative of the level of disability, as it 
is more of a reflection of those lesions that require bypass. For example, 
a patient who undergoes a single bypass of a critical lesion may have 
more ischemic disease than a patient who had a triple bypass surgical 
procedure. However, the single bypass patient may not have had good 
vessels by which to bypass as the vessels may have been too small and/
or too calcified with no area free of ischemic disease or the vessels may 
have been deep within the cardiac tissue and not on the surface where 
the bypass surgery is performed.

Patients who experience a MI and/or CABG, have been most 
commonly referred to a CR program [10,5]. However, in March 
2006 and February 2014, the Center for Medicare and Medicaid 
Services (CMS), the federal agency that determines clinical diagnoses 
appropriate for Medicare and Medicaid reimbursement, broadened the 
diagnoses for eligible CR coverage. These additional diagnoses initially 
included stable angina pectoris, heart valve repair or replacement, 
PTCA or coronary stenting, heart and heart/lung transplant and more 
recently included chronic heart failure (CHF) [10]. The expansion 
of these diagnostic eligibility pools supported the need for CR as a 
necessity for patient care and recovery. 

Cardiac rehabilitation

According to the American Academy of Cardiovascular and 
Pulmonary Rehabilitation, [6], CR is a secondary prevention program, 
meaning disease prevention is secondary to treatment, which is primary. 
CR is a multi-faceted, interdisciplinary program that focuses on the 
physical rehabilitation of the patient and also includes educational, 
psychological and social support, with a common goal of stabilizing 
and preventing disease progression. In addition, CR is considered 
a Class 1 indication, meaning it is useful and effective [27], as it is a 
comprehensive program, defined by four phases, all of which involve 
the progression of the patient, though treatment and rehabilitation 
specific to the cardiovascular system. 

Phase I is care provided in a hospital, ordered by either a primary 
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care physician or a cardiologist as a result of a cardiac event. The length 
of stay for phase I is typically three to five days post-event depending 
upon patient diagnosis and progress [5,7]. The primary goal of phase I 
CR is patient mobilization and weaning the patient from any dependent 
oxygen [28]. This physical rehabilitation is critical to patient success 
as patients receiving daily CR through ambulation, recover quicker 
and return home sooner as opposed to the time when CR was not an 
integral part of the continuum of care for such patients [29]. 

The patient status for phases II through IV CR is that of an 
outpatient, however the latter three phases may be located either within 
a hospital or an outpatient clinic, depending upon the program. Phase 
II CR intimately rehabilitates the patient through physical exercise and 
patient education which requires a physician referral from either a 
cardiologist or a primary care physician [10]. Phase II is typically twelve 
weeks in length with the patient attending three exercise sessions each 
week, for a total of thirty-six sessions. A typical class session includes 
a 5-10 minute warm-up, an average exercise session of 45 minutes 
while alternating upper and lower body exercises along with a final 
5-10 minute cool-down segment [28]. Blood pressure is monitored 
and recorded with pre- and post-exercise measurements, along with 
several measurements taken throughout the exercise session. Exercise 
intensities which are diagnoses dependent, are calculated using age-
predicted maximum heart rate, heart rate reserve or + 20-30 beats 
above resting heart rate [28]. The perceived exertion scale [30], more 
commonly known as rate of perceived exertion or RPE is used to 
subjectively determine intensity. Exercise prescriptions are modified 
based upon other medical problems such as peripheral vascular disease, 
diabetes and arthritis. Exercise tolerance is closely monitored during 
each exercise session with a three-lead electrocardiogram (ECG) 
recorded connection. A cool-down segment is offered at the conclusion 
of the exercise bout which supports and educates patients regarding 
stress reduction and relaxation. 

In addition to the exercise sessions, patient education is an 
important component of a phase II CR program. Some examples of 
educational topics include nutrition, medications, stress reduction, 
risk factor reduction such as smoking cessation and the importance of 
exercise. Patient education pertaining to lifestyle changes is necessary 
to not only treat, but to prevent the progression of the disease. Some CR 
programs offer educational sessions while others provide educational 
materials or a combination of both. It is highly encouraged, that all 
patients and primary caregivers attend the educational sessions offered 
and/or read the educational materials provided to better understand 
the successful management of this disease.

Phase III CR is achieved once a patient has completed the prior two 
phases. This phase is self-referred, requiring a physician’s consent but 
not a physician referral. Phase III CR involves independent exercise 
with sporadic ECG monitoring such as once a month for a three-month 
period and is self-paid with no insurance reimbursement [31]. Phase 
IV CR is defined as independent exercise, free from ECG monitoring 
and/or blood pressure measurements, requires physician consent, not 
a referral, and is self-paid. Independent exercise for any CR patient 
is highly recommended to ultimately prevent the progression of the 
disease [32].

It is well documented that a structured CR program enhances 
the quality of life for patients, as it improves clinical outcomes for 
patients reducing all-cause and cardiac mortality, nonfatal reinfarction 
and reduced hospitalization rates [27]. Despite such positive results, 
program participation remains disappointingly low, with only 25-31% 

of eligible male participants and only 11-20% eligible female patients 
participating in structured programs [12,14]. And, more recently it 
was reported that females were 36% less likely to participate than male 
counterparts [15]. 

Barriers to cardiac rehabilitation

The improvement of patient outcomes should remain at the 
forefront of patient care, however, all too often, patients are precluded 
from the care needed for complete and full recovery. In particular, CR is 
an expected outcome for all cardiac patients, yet multiple barriers have 
been identified that limit patient participation, specific to phase II CR. 
Such barriers to participation and program adherence include: gender, 
lack of physician referral, age, race/ethnicity and socioeconomic status 
[12,14,15,17,18]. These same barriers have been identified as primary 
health disparities in the Healthy People 2020 report [16].

Gender 

Heart disease surpasses cancer as the principal cause of death for 
women in the United States with nearly 300,000 victims each year 
[11]. More than one in three women over the age of 25 die of either 
a heart attack or stroke each year, as opposed to breast cancer which 
accounts for one in every thirty deaths [19,20]. The need for quality 
patient care is essential for women with cardiac disease. However, 
the data supports just the opposite, wherein women are not only 
underrepresented in CR programs, they are not referred [17,34], as 
cardiac disease is misunderstood as a man’s disease. A recent meta-
analysis looked specifically at the sex differences in CR enrollment [15], 
with the understanding that women who receive CR treatment display 
positive health outcomes, in particular decreased cardiac mortality 
[15], yet women were 36% less likely to enroll than men. 

Lack of physician referral

The lack of physician referral particularly for women has been 
identified as an access barrier to outpatient, phase II CR programs 
and without the required physician referral, participation simply 
is not possible [18,33,34]. Along with the lack of physician referral 
specific to a women’s centered CR program, Rolfe et al. [35] also 
identified transportation as an issue. Such that not only is the lack of 
physician referral a barrier to CR enrollment, the inability to get to the 
program is yet another barrier which prohibits participation, the lack 
of transportation has also been cited in a previous study specific to CR 
participation barriers [36]. Communication between the patient and 
physician is a necessary tool which may help to overcome some of these 
barriers. This was recently reported in one study which focused on 
strategies to improve the dialogue between patients and physicians for 
improved chronic disease management [37]. There is a need to educate 
physicians regarding the prevalence of cardiac disease among women 
along with the understanding of the improved patient outcomes for 
enhanced care and recovery.	

Age

The proportion of elderly individuals within our population has 
steadily increased over the past several decades, as have those with 
coronary disease [14]. According to Clark et al. [38], the elderly are 
not referred to CR for care as compared to younger patients. Even in 
the very old, those 75 years and older, participation was lower as they 
were not referred as were younger patients, however the improvement 
in physical function is similar to that of younger patients [39]. Evidence 
suggests the lack of use of CR services is in part, due to physician pre-
conceptions about less program value in older patients while clinical 
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evidence supports that CR services are of significant value and worth 
to patients regardless of age [14]. Another study concurred that older 
patients endorsed barriers to CR which included: already exercising at 
home, misperceptions of exercise as painful, or not improving one’s 
health, lack of physician referral and simply not knowing about the 
program [40,41].

Race and socioeconomic class

Race and socioeconomic class have been indicated as a social 
barriers to participation in an outpatient, phase II CR program [42,43]. 
Whites were more likely to participate than ethnic minorities and 
minorities reported greater financial barriers to participation [42]. 
Women of color with lower income levels were less likely referred to a 
phase II CR program, than white females [43]. Additionally, minority 
women had a worse prognosis following hospitalization indicating a 
greater need for outpatient, phase II services for such patients. There 
have been other supportive studies identifying ethnic minorities as 
less referred to CR services [43-45]. Several other studies identified 
that individuals of a lower socioeconomic level are simply not referred 
for outpatient CR services [42,44,45]. Such patients are in need of care 
but simply are not receiving the care which is imperative to patient 
success and recovery. The decreased utilization of such services may 
lead to further disparity in cardiac outcomes which presents an ethical 
dilemma regarding patient care, specific points indicated in Healthy 
People 2020 [16]. The literature clearly supports the understanding 
that numerous barriers prevent one from enrolling into a CR program 
prohibiting patient care. Future research should focus on overcoming 
such barriers in order to provide the best possible care for patients. 

Future research
Despite the multi-faceted benefits to CR, program, participation 

remains low. Alternative options to a traditional program offering 
might be beneficial to increase patient enrollment and participation. 
For the past two decades, such options have been examined and 
have included a more personalized approach with the hopes of 
meeting individual needs [46], while others have suggested programs 
designed through different channels such as home-based, community 
or hospital-based programs that fit one’s lifestyle [47]. Carlson et 
al. [48], designed a reduced-cost modified protocol for patients to 
promote independent exercise. Patients exercised for one month as in 
a traditional program. The change in protocol occurred in week five, 
wherein patients were directed to exercise independently at a local 
facility, three times each week for the following six months. It was 
concluded that such a program was effective in maintaining exercise 
along with improved physiological measurements as compared to a 
traditional 12-week program. However, the subjects in this particular 
study were identified as low- to moderate-risk patients and all too often 
cardiac rehab patients are high-risk patients.

Although such a modified program may work as an alternative for 
some, it would not fit the needs of those patients with the greatest risks. 
More recent work has suggested home-based models of care for patients 
based upon patient risk [49], while others have suggested internet- and 
mobile-based lifestyle interventions as possible alternatives particularly 
for those patients with the lowest participation rates, such as those in 
lower socioeconomic class and racial/ethnic minorities [50].

Conclusion
Participation of patients eligible for CR remains disappointingly 

low even with the acknowledgment and expansion of diagnoses for 

myocardial infarctions and chronic heart failure through CMS in 
2006 and 2014, respectively. The identification of both access and 
social barriers which have been identified as limiting enrollment and 
participation is an important step in improving patient outcomes. 
Much work is needed to effectively increase the enrollment and 
participation rates of these patients either through the altering of 
the classic structured phase II CR program or via new and revised 
programs that will meet the needs of these patients in the 21st century. 
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